Functional differentiation in the genetic control of murine T lymphocyte responses to human fibrinopeptide B.
The ability to generate proliferative and helper T lymphocyte responses in mice was compared by using the 14 amino acid peptide, human fibrinopeptide B (hFPB). Lymph node or peritoneal exudate T cells from mice immunized with hFPB were assessed for in vitro proliferation to soluble hFPB as determined by the uptake of 3H-thymidine. The T cell proliferative response to hFPB was found to be under MHC-linked Ir gene control; mice possessing the H-2a,k haplotypes were responders, whereas H-2b,d,q,s mice were nonresponders. The influence of non-H-2 genes on these responses was not investigated, so exclusive regulation by H-2 is provisional. The absence of a detectable lymph node and peritoneal exudate T cell proliferative response persisted in H-2b,d,q,s mice after immunization and boosting with several doses of hFPB. In addition, the capacity to produce a T cell proliferative response was inherited in an autosomal dominant manner and gene(s) controlling responsiveness to hFPB mapped to the I-A subregion of the H-2 complex. To measure peptide-specific helper T cell activity, an in vitro microculture assay in which hFPB-primed lymph node T cells and normal spleen B cells and macrophages were used was developed measuring anti-fluorescein isothiocyanate (FITC) IgM and IgG plaque-forming cell (PFC) responses after culture with FITC-conjugated peptide. Immunization of B10.BR, C57BL/10, B10.D2, and B6AF mice with hFPB primed for significant helper T cell activity as assessed by the ability to augment a primary in vitro IgM response to FITC. The normal B cell IgM responses were completely dependent on hFPB-primed T cells and required that hapten (FITC) and carrier (peptide) be linked. In addition, immunization with FITC-conjugated peptide elicited positive in vivo PFC responses to FITC in B10.BR and C57BL/10 mice, indicating similar genetic control of helper activity in both the intact animals and the in vitro microcultures. Thus, B10.BR mice show both T help and T proliferative responses to hFPB, whereas C57BL/10 mice show only T help and no T proliferative responses. In contrast to B10.BR mice, C3H and CBA mice immunized with hFPB were completely unresponsive when assayed for helper T cell activity in vitro despite their ability to generate positive lymph node T cell proliferative responses. These results indicate responsiveness to hFPB by T helper and proliferating cells is different and is under separate genetic control.